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(54) System for distributing air to a row of seats in the passenger compartment of a means of
transport or inside the room of a building

(57) A system for the distribution of air to a row of
seats (2) in a passenger compartment of a means of
transport, such as for example an aeroplane, train or
bus, or in the room of a building, comprises a main duct

(4) and a series of outlets (5). The outlets (5) are without
valves for opening and closing, and the flow of the air
through the outlets is controlled by control means (6)
associated to each outlet (5) that exploit the Coanda ef-
fect.
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Description

[0001] The present invention relates to systems for
the distribution of air to a row of seats in a passenger
compartment of a means of transport, for example an
aeroplane, a train, or a bus, or in the room of a building.
In particular the invention relates to systems of the type
specified above comprising a duct extending along the
row of seats and having a plurality of outlets distributed
along the duct, with control means associated to each
outlet for control of the passage of air through the latter.
[0002] The purpose of the present invention is to pro-
vide a system of the type specified above that will be
provided with simple and efficient control means.
[0003] In order to achieve said purpose, the subject
of the invention is a system having the characteristics
described above and characterized moreover in that the
aforesaid control means associated to each outlet are
designed to control the flow of air through said outlet by
means of the Coanda effect.
[0004] The Coanda effect is the phenomenon where-
by a flow of fluid exiting from a duct "sticks" to a wall
located in its immediate vicinity. By exploiting the Coan-
da effect, it is thus possible to control the distribution of
a flow coming from a main duct that branches off into
two different ducts, without making use of deflecting
vanes, which always involve a dispersion of the energy
associated to the flow of fluid.
[0005] In the case of known systems for the distribu-
tion of air to a row of seats, for example on an aeroplane,
bus or train, each outlet associated to an individual seat
is provided with a valve, either manually-controlled or
electrically-controlled, which controls the opening and
closing of the outlet, as well as possibly of an outflow
opening provided with vanes for orienting the flow.
[0006] According to the invention, each of the outlets
associated to the main duct of the distribution system
may simply consist of an auxiliary duct that branches off
from the main duct and that gives out into the environ-
ment to be aired, without any valve that controls opening
and closing of the outlet. In fact, the means based upon
the Coanda effect for controlling the flow associated to
each outlet are such as to induce, in a first operating
condition, a part of the flow of fluid that traverses the
main duct to come out through the respective outlet and,
in a second operating condition, are able to "mask" said
outlet with respect to the main flow.
[0007] In a preferred embodiment of the invention, the
aforesaid control means associated to each outlet com-
prise a mobile element having a first operative position,
in which the flow of fluid through the main duct is devi-
ated in part towards the outlet, and a second operative
position, in which said outlet is masked with respect to
the main flow. In said preferred embodiment, each outlet
has a curved wall that branches off tangentially from a
corresponding wall of the main duct. In its first operative
position, the mobile element is in a retracted condition,
in which it does not interact with the flow of fluid through

the main duct, so that a part of said flow that laps the
aforesaid wall of the main duct exits through the afore-
said outlet, remaining adherent, by Coanda effect, to the
aforesaid curved wall of said outlet. In its second oper-
ative position, instead, the mobile element of the control
means associated to each outlet projects into the flow
of fluid through the main duct in such a way as to cause
the flow to remain adherent, once again by the Coanda
effect, to the opposite wall of the main duct, "skipping"
the outlet controlled by said mobile element. In said con-
dition, there is thus no deviation of part of the main flow
through the aforesaid outlet.
[0008] The aforesaid mobile element may, for exam-
ple, consist of a portion of the same wall as the main
duct which is able to undergo elastic deformation be-
tween the aforesaid first position and the aforesaid sec-
ond position. For the purpose of controlling said move-
ment, it is possible to provide actuator means of any
type, such as, for example, a bistable electromagnet,
which keeps the element controlled in its position after
each activation, or shape-memory actuator means, also
preferably of a bistable type, or any other type of actu-
ator. Of course, it is also possible to envisage that the
movement of the mobile element associated to each
outlet will be controlled manually.
[0009] Once again in the case of the preferred em-
bodiment, associated to each outlet is an outflow open-
ing with directional vanes, which may. for example, be
controlled electrically.
[0010] Further characteristics and advantages of the
invention will emerge from the ensuing description, with
reference to the annexed drawings, which are provided
purely by way of non-limiting example and in which:

Figure 1 is a schematic side view of an air-distribu-
tion system according to the invention; and
Figure 2 is a cross-sectional view, at an enlarged
scale, of a detail of Figure 1.

[0011] In Figure 1, the reference number 1 designates
as a whole a passenger cab of a means of transport,
such as an aeroplane, a train, or a bus, which has an
aligned row of seats 2 fixed to the floor 3, and a duct 4,
which is extends longitudinally adjacent to the row of
seats 2 and is traversed by a flow of air F coming from
a source of conditioned air (not illustrated). The duct 4
forms part of a closed circuit, for example with a delivery
branch that supplies air to a row of seats and a return
branch that supplies air to another row of seats. Sub-
stantially, in a position corresponding to each seat 2, the
duct 4 has an outlet 5 consisting of an open duct that
branches tangentially off the main duct 4.
[0012] As may be seen in Figure 2, each duct 5 has
a curved wall 5a that extends tangentially starting from
a wall 4a of the main duct 4. In said area, the wall 4a
has a separate part constituting a mobile element 6,
which can be controlled, by means of an actuator 7, for
example consisting of a bistable electromagnet, be-
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tween a first position of rest, in which said element ex-
tends on the prolongation of the wall 4a and does not
interfere with the air flow through the main duct 4, and
a second position, designated by a dashed line.
[0013] In the aforesaid first position, a part of the flow
F exits through the outlet 5 in so far as it remains adher-
ent, by Coanda effect, to the wall 4a and then to the wall
5a of the outlet 5. When the mobile element 6 is brought
into its second operative position (dashed line), the main
flow F is invited to stick, once again by Coanda effect,
to the opposite wall 4b of the main duct 4 and to skip the
outlet 5, which therefore remains masked with respect
to the main flow F. In said condition, the outlet 5 is hence
virtually closed, even though no closing valve is provid-
ed in it.
[0014] In Figure 1 the reference number 9 designates
an armrest with a control panel provided on the seat 2,
said control panel carrying one or more switches con-
nected to the actuator 7, as well as to a possible further
actuator of the directional vanes of an outflow opening
8 associated to the outlet 5. Of course, control of the
mobile element 6 can be obtained by means of an ac-
tuator of any type, even one that is different from what
is illustrated schematically in Figure 3, or else it is also
possible to provide a manual control for said element.
The same applies to the directional vanes of the outflow
opening 8, which could even be totally absent.
[0015] It is moreover evident that the device based
upon the Coanda-effect for controlling the flow of air pro-
vided according to the invention could also be obtained
in a way different from what is illustrated, by way of ex-
ample, in the drawings. For example, instead of the mo-
bile element 6, an opening could be provided on the wall
4a communicating with an environment of air under
pressure or negative pressure, in which case the mobile
element could consist of a valve element that controls
said opening.
[0016] From the foregoing description, it is evident
that the idea underlying the present invention is that of
applying a Coanda-effect air distributor to a succession
of outlets of a ventilation duct associated to a row of
seats in a passenger compartment of a means of trans-
port of any type, or even in the room of a building.
[0017] Of course, without prejudice to the principle of
the invention, the details of construction and the embod-
iments may vary widely with respect to what is described
and illustrated herein, without thereby departing from
the scope of the present invention.

Claims

1. A system for the distribution of air to a row of seats
in a passenger compartment of a means of trans-
port or in the room of a building, comprising:

- a duct (4) extending along the row of seats (2)
and having a plurality of outlets (5) distributed

along the duct (4); and
- control means associated to each outlet (5) for

control of the passage of air through it,

said system being characterized in that said
control means associated to each outlet are de-
signed to control the air flow through the latter by
means of the Coanda effect.

2. The air-distribution system according to Claim 1,
characterized in that the control means associat-
ed to each outlet (5) comprise a mobile element (6)
having a first operative position, in which the air flow
of the main duct (F) is deviated towards the outlet
(5), and a second operative position, in which said
outlet (5) is masked with respect to the main flow
(F).

3. The air-distribution system according to Claim 2,
characterized in that each outlet (5) has a curved
wall (5a) that branches off tangentially from a cor-
responding wall (4a) of the main duct (4).

4. The air-distribution system according to Claim 3,
characterized in that, in the first operative position,
said mobile element (6) is in a retracted position, in
which it does not interact with the main flow (F), so
that a part of the air flow (F) that laps the aforesaid
wall (4a) of the main duct exits through the outlet
(5), remaining adherent, by Coanda effect, to said
curved wall (5a) of the outlet (5).

5. The air-distribution system according to Claim 4,
characterized in that, in its second operative po-
sition, the mobile element (6) projects into the main
flow (F) so as to invite the flow to adhere, by Coanda
effect, to a wall (4b) of the main duct (4) opposite to
the wall (4a), from which there branches off the
curved wall (5a) of the outlet (5).

6. The air-distribution system according to Claim 2,
characterized in that said mobile element (6) is
controlled manually.

7. The air-distribution system according to Claim 2,
characterized in that it comprises actuator means
(7) for control of said mobile element (6).

8. The air-distribution system according to Claim 7,
characterized in that said actuator means are cho-
sen between electromagnetic actuators, shape-
memory actuators, and piezoelectric actuators.

9. The air-distribution system according to Claim 1,
characterized in that associated to each outlet (5)
is an outflow opening (8) provided with directional
vanes.
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10. The air-distribution system according to Claim 9,
characterized in that the system comprises actu-
ator means for operating the directional vanes of the
outflow openings (8).
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